As a result of continuing improvements in cardiac surgery and perioperative care most children with congenital heart disease now have the potential to survive to normal adulthood.1 2 There remains, however, a group of children with complex cyanotic heart disease for whom 'curative' surgery is not possible. These are mainly children born with a single functional ventricle (univentricular heart). In previous generations such children were complex heart disease on the basis of their ongoing symptoms and level of activity.
Patients and methods PATIENT 
SELECTION
Patients with surgically palliated complex heart disease were identified from the computerised database of the paediatric cardiology department of the Royal Belfast Hospital for Sick Children. The charts of prospective patients were then examined and those with chromosomal abnormalities or major non-cardiovascular problems were excluded from the study; patients who had required an operation for any other reason (for example, repair of tracheo-oesophageal fistula) were thus not included. The parents of 26 suitable children (21 boys, five girls) gave written consent for their child to take part in the study. All patients had a single functional ventricle. Table 1 gives the diagnostic subcategories of the study group. In 13 children the systemic ventricle was a morphologically left ventricle and in 13 the systemic circulation was supported by a morphologically right ventricle.
All patients had at least one palliative operation. In 19 (73%) children the initial procedure was a Blalock Taussig shunt, in five (19%) a Watterston shunt, and in two (1 2%) pulmonary artery banding. In three cases the initial shunt surgery was combined with atrial septectomy. Sixteen (62%) children had a single operation, eight (31%) required two operations, and two (8%) had three operations. The mean age at the most recent operation was 3*55 years. The mean postoperative interval was 5-44 (range 2.1-12.8) years.
The control group, matched for mean age and sex distribution, consisted of 26 children who had attended the paediatric cardiology department on one occasion and been diagnosed as having innocent murmurs. The age range of the children studied was 5 to 15 years, with mean ages of years (cases) and 8-62 years (controls).
METHODS
As the aim of the study was to obtain an overall picture of the life of the child, there were two components to the assessment of each To obtain an objective measure of exercise tolerance each child performed a symptom limited graded treadmill exercise according to Statistical comparisons between groups were carried out using Student's t test for independent samples. Linear and stepwise regression was used to analyse data from exercise testing. Table 3 gives the symptoms reported by parents and children. Breathlessness (24 (92%) children) was the most common, and in many the only, symptom. The degree of breathlessness on exertion varied widely, as indicated by the wide variation in walking distance reported by the parents, ranging from a few yards to two miles. Although no child was confined to a wheelchair, three parents found it necessary to use a 'pushchair' for their child so that activities such as going to shops or school were made easier. Although chest pain was reported as being a symptom by five (19%) patients, no patient reported chest pain during formal exercise testing. A surprisingly high number (3 1/%) of parents and children reported leg cramps as a troublesome symptom. Cramps occurred particularly at night and after excessive exertion. Respiratory infections were reported as a troublesome symptom by 35% of parents and such infections were the most common 'noncardiac' reason for hospital admission in the study group. Five patients (1 9%) had required hospital admission in the year before the study. In two patients this was due to respiratory infection, one due to abdominal pain, one because of a suspected seizure, and the fifth for cardiac catheterisation.
Results

SYMPTOMS
PHYSICAL EXAMINATION
Growth
Although there was no significant difference in birth weights between the study and control groups, subsequent growth was less good in those with complex heart disease. As a group they were significantly shorter, lighter, and had less subcutaneous fat (table 4). They were not, however, uniformly small; three patients had heights above the 50th centile for age.
Non-cardiovascular problems It must be emphasised that this group of patients was deliberately selected to exclude Of the 16 (62%) children in the study group attending school full time, one had a classroom assistant assigned to him and another attended a school for physically handicapped children. The latter patient did not have any disability other than congenital heart disease. Two children were felt by their parents to be too incapacitated to attend school and were receiving home tuition. At school most of the patients were able to join their peers in some physical activity, 22 (85%) participating in limited sporting activity.
FORMAL EXERCISE TESTING
After clinical examination one patient was noted to be cyanosed and breathless with minimal exertion. A treadmill exercise test was not performed in this patient. Echocardiography on this patient, who had two previous Blalock Taussig shunts, indicated that both were barely functional. Patency of the systemic arterial to pulmonary shunts was confirmed by Doppler echocardiography in all other patients with shunts. Successful exercise testing was therefore performed on 25 patients in the study group and 26 controls. Table 4 gives the results of exercise testing. The mean maximum exercise time for the complex group of 7-12 minutes is equivalent to a walking distance of 343 m. The maximum exercise time was not significantly different in those patients in whom the functional ventricle was morphologically right (mean (SD) 6-8 (0-81) min) from those in whom it was morphologically left (mean (SD) 7-5 (1.01) min; p=0-31).
Only two patients had a measured exercise time of less than 2-2 minutes (equivalent to a walking distance of 100 m). In 20 (80%) patients the parents underestimated the child's exercise tolerance.
Patients had a significantly higher resting heart rate than the controls, but conversely at peak exercise their maximum heart rates were significantly lower than the controls. Resting blood pressure was significantly lower in patients than controls, and also lower at peak exercise, though this difference was not statistically significant (table 4) . Linear and stepwise regression analysis showed that the variable correlating best with the measured exercise time was the resting oxygen saturation (r=0-77; p=00001) (Figure) . Positive correlations that did not reach statistical significance were found with activity score (r=0-35; p=0085), age (r=0.31; p=0-13), weight (r=0-30; p=0.14), and height (r=0-34; p=0-10). Oxygen saturation (%)
Relation of resting oxygen saturation with exercise time for group with complex heart disease.
Discussion
The aim of palliative surgery in children with complex heart disease is to relieve symptoms and to allow survival until the child reaches an age where a more major physiological correction such as the Fontan operation9 is possible.
In this study we have attempted to assess the quality of life which the initial operation gives these children in the early years, which are so crucial to future development. The major somatic disorder in the children with complex heart disease was breathlessness on exertion. Most children coped well with this problem and had learned to limit their own exercise -for example, by having short rest periods when walking to school or when at play. Parents therefore did not find it necessary to actively limit their child's exercise as the child 'self limited' his or her activity, an observation also made by Cullen et for the physiological correction of a single ventricle should be considered before or during adolescence. Our study indicates the inaccuracy of subjective estimates of exercise tolerance and therefore the timing of physiological correction should be based on more objective evidence. The major concern in performing exercise testing in these children is the development of arrythmia during the test.
Significant arrythmia was not found in any of our study group either during or immediately after exercise. In this study, with adequate explanation and encouragement, children adapted well to the treadmill. Exercise testing with continuous electrocardiographic and oxygen saturation monitoring was a safe and informative procedure. Such exercise testingfor example, at yearly intervals -should therefore be helpful in identifying those patients in whom further surgical intervention is indicated.
It was surprising to find that leg cramps were a symptom in eight (31%) of the study group. Leg cramps are not usually described as a symptom of congenital heart disease. We could find no other report of this problem in children with complex cyanotic congenital heart disease. The symptom occurred most commonly after excessive exertion and is probably due to an inadequate supply of oxygen to the working muscle.
Although a detailed study of growth was not the primary aim of this study, the children with complex heart disease were found to have grown less well than their peers. They were not, however, uniformly small. The aetiology of growth impairment in cyanotic heart disease is multifactorial and was shown by Feldt et al 16 not to be directly related to the degree of cyanosis.
The incidence of major neurological abnormality in this specially selected group of patients was low, with only one patient having a significant neurological problem interfering with daily living. Lesser degrees of neurological abnormality may be manifest as behavioural or academic problems in school. An analysis of these parameters in this study group is presented in a companion paper (F A Casey, D H Sykes, B G Craig, R Power, H C Mulholland, paper in preparation).
Central to a satisfactory quality of life for a child is the ability to attend a normal school, How many papers in the next six years are going to have 'the year 2000' in the title? I suspect that editors will soon have to start deleting the phrase unless it is strictly relevant. A report in the Lancet with the title 'Coeliac disease in the year 2000: exploring the iceberg' (C Catassi and colleagues, 1994; 343: 200-3), describes research performed in Italy in 1992 and 1993. Blood was obtained by finger prick from 3351 schoolchildren aged 11-15 years. These samples were tested for IgG and IgA antigliadin antibodies. Seventy one showed raised concentrations of both or either and those children were recalled for further testing. This time venous blood was taken and the antigliadin antibody tests were repeated together with a test for antiendomysium antibodies and serum immunoglobulins. Eighteen children were selected for jejunal biopsy on the basis of one or more of: raised IgA antigliadin antibodies, positive test for antiendomysium antibodies, or raised IgG antigliadin antibodies with selective IgA deficiency. Eleven of the 18 biopsies showed the changes of coeliac disease. These children were treated with a gluten-free diet and repeat biopsies on all 11 showed histological improvement. Six of the 11 had had recurrent aphthous stomatitis and most experienced increased well being or accelerated growth on a gluten-free diet.
Malignant disease, especially non-Hodgkin's lymphoma and cancers of mouth, pharynx, or oesophagus, is about twice as common in people with coeliac disease as in the general population and a strict gluten-free diet probably reduces the risk.1 This is the main argument in favour of screening and early treatment. The authors of this paper do not discuss the question of cost but the antibody tests are said to be expensive. Exactly how much illness could be prevented by this kind of screening is unknown. More information about costs and benefits is needed before widespread population screening is considered. ARCHIVIST 
